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ELECTRONIC LOCATION MONITORING SYSTEM 
CROSS REFERENCE TO RELATED APPLICATION 

This application claims priority from United States Provisional Application No. 
60/497,017 filed on August 22, 2003. 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

This invention relates to remote monitoring and more particularly to remote 
monitoring in an electronic location monitoring system. 

2. Description of Related Art 

As an alternative to incarcerating offenders for minor infractions, more and 
more judicial and law enforcement agencies prefer to place such offenders 
under house arrest and monitor their movement using electronic location 
monitoring equipment. As a result, there is less space taken in already 
overcrowded detention facilities such as prisons, thus eliminating the cost of 
incarceration, while at the same time allowing offenders to avoid prison and 
provide them with the opportunity to attend school or earn a wage and 
participate in counseling or rehabilitation programs. 

Electronic location monitoring equipment usually involves the use of an 
identification tag securely attached to the individual's body, which periodically 
transmits a unique code to an RF receiver device placed in the incarcerated 
individual's place of confinement (usually his or her house). The receiver 
listens for transmissions from the identification tag, and if a transmission is not 
received within a predetermined amount of time, an event is logged by the 
receiver indicating that the identification tag, and hence the individual wearing 
it, is no longer in the vicinity of the receiver. In turn, the receiver transmits a 
status message to a monitoring station over a communication channel such 
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as the PSTN (Public Switched Telephone Network) indicating the presence or 
absence of the individual at the monitored site. 

The electronic location monitoring approach described above works well to 
ensure that the individual remains in the monitored area according to the 
conditions of his/her parole. However, once the individual is away from the 
monitored site and out of range of the receiver, the individual cannot be 
reached. Law enforcement agencies usually want to ensure that the individual 
is at particular locations (not just one monitored site) at particular times. For 
example the individual may be required to be at work during certain hours, at 
a counseling workshop during other hours, and at home at all other times. In 
some cases, it is also necessary to ensure that the individual stays away from 
certain locations (for e.g., schools, parks, home of an ex-spouse, etc.). 

To overcome this problem, systems are known in which an incarcerated 
individual wears a transmitter and carries a receiver operable to receive 
signals from the transmitter. The receiver may perform calculations based on 
position signals it may receive to determine whether the individual is in an 
allowable location and may permit the individual to venture outside of a single 
area. One problem with this type of system however is that the individual 
must carry the receiver with him/her at all times, which can be somewhat 
inconvenient. For example when the receiver is being charged, the individual 
must stay relatively near the charger. Consequently, this type of system can 
be restrictive. 

SUMMARY OF THE INVENTION 

In accordance with one aspect of the invention, there is provided a method for 
operating a monitoring unit operable to receive signals from a mobile 
transmitter in an electronic location monitoring system. The method involves 
causing a receiver of the monitoring unit to change a signal reception 
threshold thereof for receiving signals from the mobile transmitter, in response 
to proximity of the monitoring unit relative to a reference position whereby the 
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receiver rejects signals received from the! mobile transmitter that have a signal 
strength below the signal reception threshold and receives and processes 
signals received from the mobile transmitter that have a signal strength above 
the signal reception threshold. 

Changing the signal reception threshold may involve causing the receiver to 
decrease the signal reception threshold when the monitoring unit is in 
proximity to the reference position and causing the receiver to increase the 
signal reception threshold when the monitoring unit is not in proximity to the 
reference position. 

The method may involve detecting proximity of the monitoring unit relative to 
the reference position. 

The method may involve producing a proximity signal for reception by the 
receiver, in response to detecting the change in proximity of the monitoring 
unit relative to the reference position, whereby the receiver changes the signal 
reception threshold in response to the proximity signal. 

The method may involve causing the proximity signal to indicate the 
monitoring unit is in proximity to the reference position when the monitoring 
unit is coupled to a docking station. 

The method may involve causing the proximity signal to indicate the 
monitoring unit is not in proximity to the reference position when the 
monitoring unit is uncoupled from a docking station. 

The method may involve receiving position signals at the monitoring unit, the 
position signals representing a geographical position of the monitoring unit, 
and producing the proximity signal in response to the position signals. 
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The method may involve causing the proximity signal to indicate the 
monitoring unit is in proximity to the reference position when the position 
signals meet a first position criterion. 

5 The first position criterion may be met when the position signals indicate the 

monitoring unit is within a first range of the reference position. 

The method may involve causing the proximity signal to indicate the 
monitoring unit is not in proximity to the reference position when the position 
10 signals meet a second position criterion. 

The second position criterion may be met when the position signals indicate 
the monitoring unit is within a second range of the reference position. 

15 In accordance with another aspect of the invention, there is provided an 

apparatus operable to receive signals from a mobile transmitter in an 
electronic location monitoring system. The apparatus includes a proximity 
signal generator operable to generate a proximity signal in response to 
proximity of the apparatus relative to a reference position, a receiver operable 

20 to receive signals from the mobile transmitter, the receiver having a signal 

reception threshold responsive to the proximity signal, such that the receiver 
rejects signals from the mobile transmitter that have a signal strength below 
the signal reception threshold and receives signals from the mobile transmitter 
that have a signal strength above the signal reception threshold and a 

25 processor circuit operable to process signals received by the receiver to 

produce processed signals, the processor circuit being operable to 
communicate with a transmitter to cause the transmitter to transmit the 
processed signals to a monitoring station. 

30 The receiver may be operable to decrease the signal reception threshold 

when the proximity signal indicates the apparatus is in proximity to the 
reference position and the receiver may be operable to increase the signal 
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reception threshold when the proximity signal indicates apparatus is not in 
proximity to the reference position. 

The proximity signal generator may comprise a detector operable to detect 
proximity of the apparatus to the reference position. 

The detector may be operable to detect coupling of the apparatus to a 
docking station, and to cause the proximity signal to indicate the apparatus is 
in proximity to the reference position when the apparatus is coupled to the 
docking station. 

The detector may be operable to detect uncoupling of the receiver from the 
docking station and to cause the proximity signal to indicate the apparatus is 
not in proximity to the reference position when the apparatus is uncoupled 
from the docking station. 

The detector may comprise a position signal receiver operable to receive 
position signals representing a geographical position of the apparatus, the 
proximity signal generator being operable to produce the proximity signal in 
response to the position signals. 

The detector may be operable to cause the proximity signal to indicate the 
apparatus is in proximity to the reference position when the position signals 
meet a first position criterion. 

The detector may be configured to determine the first position criterion is met 
when the position signals indicate the apparatus is within a first range of the 
reference position. 

The detector may be operable to cause the proximity signal to indicate the 
apparatus is not in proximity to the reference position when the position 
signals meet a second position criterion. 
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The detector may be configured to determine the second position criterion is 
met when the position signals indicate the apparatus is within a second range 
of the reference position. 

The position signal receiver may comprise a global positioning system (GPS) 
signal receiver. 

The position signal receiver may include a wireless receiver operable to 
receive position signals from a wireless communication network. 

The position signal receiver may comprise a message receiver operable to 
receive messages from a messaging system. 

The message receiver may be operable to receive a message compatible with 
the SMS message format or the GPRS/CDMA 1X, CDPD, Mobitex, or 1XRTT 
data packet format, or any other suitable format. 

The apparatus may be incorporated into a modular battery unit. 

The apparatus may further include a first mobile wireless transceiver powered 
by the modular battery unit and in communication with the apparatus such 
that the wireless transceiver is operable to transmit the processed signals to 
the monitoring station. 

The processor circuit may be configured to implement a portion of the 
proximity signal generator. 

The processor circuit may be configured to cause the processed signals to 
include a representation of the proximity signal. 
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ln accordance with another aspect of the invention, there is provided an 
apparatus operable to receive signals from a mobile transmitter in an 
electronic location monitoring system. The apparatus includes provisions for 
generating a proximity signal in response to proximity of the apparatus relative 
to a reference position, provisions for receiving signals from the mobile 
transmitter, the provisions for receiving having a signal reception threshold 
responsive to the proximity signal, such that signals from the mobile 
transmitter that have a signal strength below the signal reception threshold 
are rejected and such that signals from the mobile transmitter that have a 
signal strength above the signal reception threshold are received and 
provisions for processing signals received by the receiver to produce 
processed signals, the provisions for processing being operable to 
communicate with a transmitter to cause the transmitter to transmit the 
processed signals to a monitoring station. 

The provisions for receiving may be operable to decrease the signal reception 
threshold when the proximity signal indicates the apparatus is in proximity to 
the reference position and operable to increase the signal reception threshold 
when the proximity signal indicates apparatus is not in proximity to the 
reference position. 

In accordance with another aspect of the invention, there is provided a 
method for switching monitoring units in an electronic location monitoring 
system comprising a mobile transmitter operable to transmit to at least one of 
first and second monitoring units operable to communicate with a common 
monitoring station. The method involves detecting proximity of the first 
monitoring unit relative to the second monitoring unit, producing a proximity 
signal in response to detecting proximity of the first monitoring unit relative to 
the second monitoring unit, for reception by the first monitoring unit to cause 
the first monitoring unit to enter a receive mode in which processing of signals 
received from the mobile transmitter by the first monitoring unit is permitted 
when the first monitoring unit is not in proximity to the second monitoring unit 
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or a low power mode in which processing of signals received from the mobile 
transmitter by the first monitoring unit is prevented when the first monitoring 
unit is in proximity to the second monitoring unit and causing the second 
monitoring unit to receive and process signals from the mobile transmitter 
when the proximity signal indicates the first monitoring unit is in proximity to 
the second monitoring unit and causing the second monitoring unit to cease 
receiving signals from the mobile transmitter when the proximity signal 
indicates the first monitoring unit is not in proximity to the second monitoring 
unit. 

The method may involve causing the proximity signal to indicate the first 
monitoring unit is in proximity to the second monitoring unit when the first 
monitoring unit is coupled to a docking station associated with the second 
monitoring unit. 

The method may involve causing the proximity signal to indicate the first 
monitoring unit is not in proximity to the second monitoring unit when the first 
monitoring unit is uncoupled from a docking station associated with the 
second monitoring unit. 

Detecting may involve measuring, near the second monitoring unit, signal 
strength of signals received from the mobile transmitter, and wherein the 
proximity signal is produced in response to measured signal strength. 

The method may involve causing the proximity signal to indicate the first 
monitoring unit is in proximity to the second monitoring unit when measured 
signal strength meets a first signal strength criterion. 

The first signal strength criterion may be met when the measured signal 
strength is above a first signal strength threshold value. 
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The method may involve causing the proximity signal to indicate the first 
monitoring unit is not in proximity to the second monitoring unit when 
measured signal strength meets a second signal strength criterion. 

The second signal strength criterion may be met when the measured signal 
strength is below a second signal strength threshold value. 

The first and second signal strength threshold values may be the same. 

Detecting may comprise receiving position signals at the first monitoring unit, 
the position signals representing a geographical position of the first monitoring 
unit, and producing the proximity signal in response to the position signals. 

The method may involve causing the proximity signal to indicate the first 
monitoring unit is in proximity to the second monitoring unit when the position 
signals meet a first position criterion. 

The first position criterion may be met when the position signals indicate the 
first monitoring unit is within a first range of a reference position. 

The method may involve causing the proximity signal to indicate the first 
monitoring unit is not in proximity to the second monitoring unit when the 
position signals meet a second position criterion. 

The second position criterion may be met when the position signals indicate 
the first monitoring unit is within a second range of the reference position. 

The reference position may represent an approximate geographical position 
of the second monitoring unit. 

Producing the proximity signal may comprise causing a message to be 
transmitted to the first monitoring unit. 
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The method may involve causing a message to be transmitted to the first 
monitoring unit through a messaging service. 

Causing a message to be transmitted to the first monitoring unit through a 
messaging service may involve causing a message compatible with the SMS 
message format or the GPRS/CDMA 1X, CDPD, Mobitex, or 1XRTT data 
packet format, or any other suitable format to be transmitted to the first 
monitoring unit. 

The message may include a power down command when the first monitoring 
unit is in proximity to the second monitoring unit and the message may 
include a power up command when the first monitoring unit is not in proximity 
to the second monitoring unit. 

In accordance with another aspect of the invention, there is provided an 
apparatus for switching monitoring units in an electronic location monitoring 
system comprising a mobile transmitter operable to transmit to at least one of 
first and second monitoring units operable to process signals received from 
the mobile transmitter and transmit processed signals to a monitoring station. 
The apparatus includes a detector operable to produce a proximity signal 
indicating proximity of the first monitoring unit relative to the second 
monitoring unit and a first transmitter operable to cause the proximity signal to 
be communicated to the first monitoring unit such that, when the proximity 
signal indicates the first monitoring unit is in proximity to the second 
monitoring unit the first monitoring unit enters a low power mode in which 
signals are not received from the mobile transmitter by the first monitoring unit 
and when the proximity signal indicates that the first monitoring unit is not in 
proximity to the second monitoring unit the first monitoring unit enters a 
receive mode in which signals from the mobile transmitter are received and 
processed by the first monitoring unit. The apparatus further includes a 
second transmitter operable to cause the proximity signal to be transmitted to 
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the second monitoring unit such that in response to the proximity signal the 
second monitoring unit receives and processes signals from the mobile 
transmitter when the proximity signal indicates the first monitoring unit is in 
proximity to the second monitoring unit and ceases receiving signals from the 
mobile transmitter when the proximity signal indicates the first monitoring unit 
is not in proximity to the second monitoring unit. 

The detector may be operable to cause the proximity signal to indicate the 
first monitoring unit is in proximity to the second monitoring unit when the first 
monitoring unit is coupled to a docking station. 

The detector may be operable to cause the proximity signal to indicate the 
first monitoring unit is not in proximity to the second monitoring unit when the 
first monitoring unit is uncoupled from a docking station. 

The detector may comprise a signal strength detector operable to detect 
signal strength of signals received from the mobile transmitter, and the 
detector may produce the proximity signal in response to measured signal 
strength. 

The detector may cause the proximity signal to indicate the first monitoring 
unit is in proximity to the second monitoring unit when measured signal 
strength meets a first signal strength criterion. 

The detector may determine the first signal strength criterion is met when the 
measured signal strength is above a first signal strength threshold value. 

The detector may cause the proximity signal to indicate the first monitoring 
unit is not in proximity to the second monitoring unit when measured signal 
strength meets a second signal strength criterion. 
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The detector may determine the second signal strength criterion is met when 
the measured signal strength is below a second signal strength threshold 
value. 

The first and second signal strength threshold values may be the same. 

The detector may include a position signal receiver operable to receive 
position signals representing a geographical position of the first monitoring 
unit, and the detector may produce the proximity signal in response to the 
position signals. 

The detector may cause the proximity signal to indicate the first monitoring 
unit is in proximity to the second monitoring unit when the position signals 
meet a first position criterion. 

The detector may determine the first position criterion is met when the 
position signals indicate the first monitoring unit is within a first range of a 
reference position. 

The detector may cause the proximity signal to indicate the first monitoring 
unit is not in proximity to the second monitoring unit when the position signals 
meet a second position criterion. 

The detector may determine the second position criterion is met when the 
position signals indicate the first monitoring unit is within a second range of 
the reference position. 

The reference position may represent an approximate geographical position 
of the second monitoring unit. 

The first transmitter may be operable to transmit a message representing the 
proximity signal to the first monitoring unit. 
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The apparatus may further include a first messaging service interface 
operable to transmit a message to the first monitoring unit through a 
messaging service. 

The first messaging service interface may be operable to transmit a message 
compatible with the SMS message format or the GPRS/CDMA 1X, CDPD, 
Mobitex, or 1XRTT data packet format, or any other suitable format to be 
transmitted to the first monitoring unit. 

The second transmitter may be operable to transmit a message representing 
the proximity signal to the second monitoring unit. 

The apparatus may further include a second messaging service interface 
operable to transmit a message to the second monitoring unit through a 
messaging service. 

The second messaging service interface may be operable to transmit a 
message compatible with the SMS message format or the GPRS/CDMA 1X, 
CDPD, Mobitex, or 1XRTT data packet format, or any other suitable format to 
be transmitted to the second monitoring unit. 

The apparatus may further include a modular battery unit, operable to power 
the first monitoring unit. The detector, the first transmitter and the second 
transmitter may be incorporated into the modular battery unit. 

The apparatus may further include a housing and the detector, the first 
transmitter, the second transmitter and the second monitoring unit may be 
housed in the housing. 

The housing may have a docking station to facilitate docking of the first 
monitoring unit. 
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In accordance with another aspect of the invention, there is provided an 
apparatus for use in an electronic location monitoring system. The apparatus 
includes a first monitoring unit comprising a first receiver operable to receive 
signals from a mobile transmitter on a person to be monitored, the first 
receiver having a low power mode in which signals are not received from the 
mobile transmitter and a receive mode in which signals from the mobile 
transmitter are received. The first monitoring unit further includes a processor 
circuit for processing signals received by the first receiver to produce 
processed signals and a transmitter operable to transmit the processed 
signals to a monitoring station. The apparatus further includes a signaling unit 
comprising a detector operable to produce a proximity signal indicating 
proximity of the first monitoring unit relative to a second monitoring unit 
operable to receive, process and transmit signals to the monitoring station, 
the first receiver being responsive to the proximity signal such that, when the 
proximity signal indicates the first monitoring unit is in proximity to the second 
monitoring unit the first receiver is placed in the low power mode and when 
the proximity signal indicates that the first monitoring unit is not in proximity to 
the second monitoring unit the first receiver enters the receive mode. The 
signaling unit further includes a proximity signal transmitter operable to cause 
the proximity signal to be transmitted to the second monitoring unit, whereby 
in response to the proximity signal the second monitoring unit receives and 
processes signals from the mobile transmitter when the proximity signal 
indicates the first monitoring unit is in proximity to the second monitoring unit 
and ceases receiving signals from the mobile transmitter when the proximity 
signal indicates the first monitoring unit is not in proximity to the second 
monitoring unit. The first monitoring unit receives and processes signals from 
the mobile transmitter and the second monitoring unit does not receive and 
process signals from the mobile transmitter when the first monitoring unit is 
not in proximity to the second monitoring unit and the second monitoring unit 
receives and processes signals from the mobile transmitter and the first 
monitoring unit does not receive and process signals from the mobile 
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transmitter when the first monitoring unit is in proximity to the second 
monitoring unit. 

The apparatus may further include a modular battery unit operable to power 
the first monitoring unit and the signaling unit and wherein the first monitoring 
unit and the signaling unit may be housed in the modular battery unit. 

The apparatus may further include a portable wireless communication 
appliance. The apparatus may be incorporated into the portable wireless 
communication appliance. 

The portable wireless communication appliance may include a cellular 
telephone. 

The detector may be operable to cause the proximity signal to indicate the 
first monitoring unit is in proximity to the second monitoring unit when the first 
monitoring unit is coupled to a docking station. 

The detector may be operable to cause the proximity signal to indicate the 
first monitoring unit is not in proximity to the second monitoring unit when the 
first monitoring unit is uncoupled from a docking station. 

The detector may comprise a signal strength detector operable to detect 
signal strength of signals received from the mobile transmitter, and the 
detector may produce the proximity signal in response to measured signal 
strength. 

The detector may cause the proximity signal to indicate the first monitoring 
unit is in proximity to the second monitoring unit when measured signal 
strength meets a first signal strength criterion. 
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The detector may determine the first signal strength criterion is met when the 
measured signal strength is above a first signal strength threshold value. 

The detector may cause the proximity signal to indicate the first monitoring 
unit is not in proximity to the second monitoring unit when measured signal 
strength meets a second signal strength criterion. 

The detector may determine the second signal strength criterion is met when 
the measured signal strength is below a second signal strength threshold 
value. 

The first and second signal strength threshold values may be the same. 

The detector may comprise a position signal receiver operable to receive 
position signals representing a geographical position of the first monitoring 
unit and the detector may produce the proximity signal in response to the 
position signals. 

The detector may cause the proximity signal to indicate the first monitoring, 
unit is in proximity to the second monitoring unit when the position signals 
meet a first position criterion. 

The detector may determine the first position criterion is met when the 
position signals indicate the first monitoring unit is within a first range of a 
reference position. 

The detector may cause the proximity signal to indicate the first monitoring 
unit is not in proximity to the second monitoring unit when the position signals 
meet a second position criterion. 
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The detector may determine the second position criterion is met when the 
position signals indicate the first monitoring unit is within a second range of 
the reference position. 

The reference position may represent an approximate geographical position 
of the second monitoring unit. 

The proximity signal transmitter may be operable to transmit a message 
representing the proximity signal to the second monitoring unit. 

The apparatus may further include a messaging service interface operable to 
transmit a message to the second monitoring unit through a messaging 
service. 

The messaging service interface may be operable to transmit a message 
compatible with the SMS message format or the GPRS/CDMA 1X, CDPD, 
Mobitex, or 1XRTT data packet format, or any other suitable format to be 
transmitted to the second monitoring unit. 

In accordance with another aspect of the invention, there is provided a 
docking apparatus for a first monitoring unit in an electronic location 
monitoring system in which the first monitoring unit has a first receiver 
operable to receive signals from a mobile transmitter on a person to be 
monitored and wherein the first monitoring unit is operable to process the 
signals to produce processed signals and to transmit the processed signals to 
a monitoring station. The docking apparatus comprises a second monitoring 
unit comprising a second receiver operable to receive signals from the mobile 
transmitter, the second receiver having a non-receive mode in which signals 
are not received from the mobile transmitter and a receive mode in which 
signals from the mobile transmitter are received. The second monitoring unit 
includes a processor circuit for processing signals received by the second 
receiver to produce processed signals and a transmitter operable to transmit 
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the processed signals to the monitoring station. The docking apparatus further 
includes a signaling unit comprising a detector operable to produce a 
proximity signal indicating proximity of the first monitoring unit relative to the 
second monitoring unit, the second receiver being responsive to the proximity 
signal such that, when the proximity signal indicates the first monitoring unit is 
in proximity to the second monitoring unit the second receiver is placed in the 
receive mode and when the proximity signal indicates that the first monitoring 
unit is not in proximity to the second receiver unit is placed in the non-receive 
mode. The signaling unit further includes a proximity signal transmitter 
operable to cause the proximity signal to be transmitted to the first monitoring 
unit, whereby in response to the proximity signal the first monitoring unit 
receives and processes signals from the mobile transmitter when the 
proximity signal indicates the first monitoring unit is not in proximity to the 
second monitoring unit and ceases receiving signals from the mobile 
transmitter when the proximity signal indicates the first monitoring unit is in 
proximity to the second monitoring unit. The first monitoring unit receives and 
processes signals from the mobile transmitter and the second monitoring unit 
does not receive and process signals from the mobile transmitter when the 
first monitoring unit is not in proximity to the second monitoring unit and the 
second monitoring unit receives and processes signals from the mobile 
transmitter and the first monitoring unit does not receive and process signals 
from the mobile transmitter when the first monitoring unit is in proximity to the 
second monitoring unit. 

The docking station apparatus may include a docking port to which the first 
monitoring unit may be coupled. 

The detector may be operable to cause the proximity signal to indicate the 
first monitoring unit is in proximity to the second monitoring unit when the first 
monitoring unit is coupled to the docking station. 
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The detector may be operable to cause the proximity signal to indicate, the 
first monitoring unit is not in proximity to the second monitoring unit when the 
first monitoring unit is uncoupled from the docking station. 

The detector may comprise a signal strength detector operable to detect 
signal strength of signals received from the mobile transmitter and the 
detector may produce the proximity signal in response to measured signal 
strength. 

The detector may cause the proximity signal to indicate the first monitoring 
unit is in proximity to the second monitoring unit when measured signal 
strength meets a first signal strength criterion. 

The detector may determine the first signal strength criterion is met when the 
measured signal strength is above a first signal strength threshold value. 

The detector may cause the proximity signal to indicate the first monitoring 
unit is not in proximity to the second monitoring unit when measured signal 
strength meets a second signal strength criterion. 

The detector may determine the second signal strength criterion is met when 
the measured signal strength is below a second signal strength threshold 
value. 

The first and second signal strength threshold values may be the same. 

The detector may comprise a position signal receiver operable to receive 
position signals representing a geographical position of the first monitoring 
unit and the detector may produce the proximity signal in response to the 
position signals. 
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The detector may cause the proximity signal to indicate the first monitoring 
unit is in proximity to the second monitoring unit when the position signals 
meet a first position criterion. 

The detector may determine the first position criterion is met when the 
position signals indicate the first monitoring unit is within a first range of a 
reference position. 

The detector may cause the proximity signal to indicate the first monitoring 
unit is not in proximity to the second monitoring unit when the position signals 
meet a second position criterion. 

The detector may determine the second position criterion is met when the 
position signals indicate the first monitoring unit is within a second range of 
the reference position. 

The reference position may represent an approximate geographical position 
of the second monitoring unit. 

The first transmitter may be operable to transmit a message representing the 
proximity signal to the first monitoring unit. 

The apparatus may further include a messaging service interface operable to 
transmit a message to the first monitoring unit through a messaging service. 

The messaging service interface may be operable to transmit a message 
compatible with the SMS message format or the GPRS/CDMA 1X, CDPD, 
Mobitex, or 1XRTT data packet format, or any other suitable format to be 
transmitted to the first monitoring unit. 

Other aspects and features of the present invention will become apparent to 
those ordinarily skilled in the art upon review of the following description of 
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specific embodiments of the invention in conjunction with the accompanying 
figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In drawings which illustrate embodiments of the invention, 



Figure 1 is a schematic diagram of an electronic location monitoring 
system according to a first embodiment of the invention, 

Figure 2 is a block diagram of a wireless communication appliance 
according to a first embodiment of the invention; 

Figure 3 is a schematic diagram of an electronic location monitoring 
system according to a second embodiment of the invention, 

Figure 4 is a block diagram of a signaling apparatus shown in Figure 3; 



Figures is a block diagram of a mobile communication appliance 
incorporating a monitoring unit and the signaling apparatus of 
Figure 4; 

Figure 6 is a block diagram of a stationary communication appliance 
incorporating a monitoring unit and the signaling apparatus of 
Figure 4; 



DETAILED DESCRIPTION 

Referring to Figure 1, an electronic location monitoring system according to a 
first embodiment of the invention is shown generally at 10. The system 
includes a mobile transmitter 12 which may be strapped onto an incarcerated 
person by non-removable bands, a strap, or other permanent securing 
means. The mobile transmitter may incorporate tamper detection mechanisms 
that, where a strap is used, may detect severing of a strap, or a change in the 
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resistance of a strap circuit, caused by attempting to electrically jumper it. The 
mobile transmitter may be housed in a waterproof casing and may also 
include tamper detection circuitry, which may include detection of case 
tampering or proximity to skin, for example. 

The mobile transmitter 12 periodically transmits a beacon signal 14 encoded 
with information that may include a transmitter identification code, battery 
status code, tamper status code and/or other information. The beacon signal 
14 may be transmitted periodically at a frequency of about 433 MHz, for 
example, but any radio frequency may be used. Furthermore, the mobile 
transmitter 12 may communicate with the receiver on multiple communication 
channels, so that if one channel experiences interference, the other 
communication channel may still be functional. The mobile transmitter 12 
need only transmit the beacon signal 14 at a power level sufficient to permit 
the signal to be detected a short distance away. A power level sufficient to 
permit the beacon signal 14 to be detected about 300 feet away is sufficient. 

In the embodiment shown, the system 10 further includes a wireless 
communication appliance 16, which may include a wireless telephone, for 
example. Referring to Figure 2, the wireless communication appliance 16 
includes a first transceiver 18 operable to receive from and transmit signals to 
a base station 20 shown in Figure 1 of a public communications network such 
as a cellular telephone network, for communication to a monitoring station 22 
via the same network or the public switched telephone network. 

Referring back to Figure 2, in the embodiment shown, the wireless 
communication appliance 16 is powered by a removable modular battery unit 
24 having a bus interface 26 that allows it to communicate with a processor 
circuit 28 of the wireless communication appliance. According to an aspect of 
the invention, a monitoring unit apparatus 30 operable to receive signals from 
the mobile transmitter 12 shown in Figure 1 is included within the modular 
battery unit 24 and is operable to communicate with the processor circuit 28 of 
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the wireless communication appliance 16 through the bus interface 26. 
Alternatively, the apparatus 30 may be incorporated as a functional block of 
the wireless communication appliance 16, for example. 

5 In the embodiment shown, the apparatus 30 includes a proximity signal 

generator 32 operable to generate a proximity signal in response to proximity 
of the monitoring unit apparatus 30 relative to a reference position, a receiver 
34 operable to receive signals from the mobile transmitter (12), and a 
processor circuit 36 operable to process signals received by the receiver to 

10 produce processed signals for communication to the monitoring station. The 

processor circuit 36 is operable to communicate with the first transceiver 18 of 
the wireless communication appliance 16 through the bus interface 26 and the 
processor circuit 28 of the wireless communication appliance to cause the first 
transceiver 18 to transmit the processed signals to the monitoring station 22 

15 shown in Figure 1. 

Of particular importance to the monitoring unit apparatus 30 is the receiver 34 
as it is specially configured to have a signal reception threshold responsive to 
the proximity signal, such that the receiver rejects signals from the mobile 

20 transmitter (12) that have a signal strength below the signal reception 

threshold and receives signals from the mobile transmitter that have a signal 
strength above the signal reception threshold. In general, the receiver 34 is 
operable to decrease the signal reception threshold (i.e., increase sensitivity) 
when the proximity signal indicates the monitoring unit apparatus 30 is in 

25 proximity to the reference position and to increase the signal reception 

threshold (i.e., decrease sensitivity) when the proximity signal indicates 
monitoring unit apparatus 30 is not in proximity to the reference position. 

The proximity signal generator 32 includes a detector 38 operable to detect 
30 proximity of the monitoring unit apparatus 30 to the reference position. 

Various types of detectors may be employed for this purpose. For example, 
in one embodiment the detector 38 is operable to detect coupling of the 
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wireless communication appliance 16 to a docking station 40 such as shown 
in Figure 1 , and to cause the proximity signal to indicate the monitoring unit 
apparatus 30 is in proximity to the reference position when the wireless 
communication appliance 16 is coupled to the docking station. The position of 
the docking station is thus the reference position. Similarly, the detector 38 is 
operable to detect uncoupling of the wireless communication appliance from 
the docking station 40 and to cause the proximity signal to indicate the 
monitoring unit apparatus 30 is not in proximity to the reference position when 
the wireless communication appliance 16 is uncoupled from the docking 
station. 

Coupling to the docking station 40 may involve receiving the wireless 
communication appliance 16 in a receptacle of the docking station, plugging 
the wireless communication appliance into a pigtail connector of the docking 
station, or engaging a wireless link such as a Bluetooth® link, or infrared link 
between the docking station and the mobile wireless communication 
appliance, for example. 

A detector operable to detect coupling and uncoupling may be implemented 
by causing the processor circuit 36 in the apparatus to communicate through 
the bus interface 26 with the processor circuit 28 of the wireless 
communication appliance 16 to receive a signal indicating that the 
communication appliance has been docked in a docking station compatible 
with the communication appliance. The processor circuit 28 in the wireless 
communication appliance may detect whether the wireless communication 
appliance 16 is placed in the docking station. A modification may be made to 
a program controlling the processor circuit 28 in the wireless communication 
appliance 16 to cause it to set a flag at a port accessible through the bus 
interface 26 and readable by the processor circuit 36 of the apparatus 30, 
depending upon whether the wireless communication appliance 16 is or is not 
in the docking station (40). The flag itself may act as the proximity signal, in 
which case the processor circuit 28 of the wireless communication appliance 
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16 may be considered to act as at least a portion of the proximity signal 
generator 32. 

Alternatively, especially where the docking station 40 is configured to charge 
the battery unit when the communication appliance is in the docking station 
40, the detector 38 may be configured to monitor signals applied to a battery 
42 thereof and detect the direction of current flow relative to the battery 
whereby the proximity signal is set active to indicate proximity of the 
monitoring unit apparatus 30 to the reference position when the current flow is 
into the battery and is set inactive to indicate the wireless communication 
appliance is out of proximity with the reference position, when the current flow 
is out of the battery. In this embodiment, the reference position corresponds 
to the position of the docking station (40). 

In another embodiment, the detector 38 may include a position signal receiver 
44 operable to receive position signals representing a geographical position of 
the wireless communication appliance 16 and hence the monitoring unit 
apparatus 30 and the proximity signal generator 32 produces the proximity 
signal in response to the position signals. The position signal receiver 44 may 
be of a type that comprises a global positioning system (GPS) signal receiver 
46, or a Long Range Radio Navigation (LORAN) receiver 48, for example. 
The position signals produced by the position signal receiver may include all 
or a subset of the following data items, for example: latitude, longitude, 
altitude, horizontal velocity, vertical velocity, heading, and a measure of 
precision of the location fix. The position information may be time-stamped 
and data logged along with the mobile transmitter 12 status data in a data log. 
The date and time used to time-stamp the data may be obtained from the 
GPS receiver or the wireless telecommunication network, or even possibly via 
messages from the central monitoring center computer that the wireless 
communication appliance reports to. These messages may include a 
message compatible with the SMS message format or the GPRS/CDMA 1X, 
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CDPD, Mobitex, or 1XRTT data packet format, or any other suitable format, 
for example. 

5 Alternatively, the position signal receiver may include the processor circuit 36 

of the apparatus 30, which may communicate with the processor circuit 28 of 
the wireless communication appliance 16 to cause the first receiver to receive 
position signals provided by the wireless communication network. Such 
signals may be produced by the wireless communication network in response 

10 to triangulation techniques involving a plurality base stations (20) in 

communication with the wireless communication appliance 16, for example, 
as is known in the art. In such an embodiment, the position signal receiver 44 
may be considered to include the first transceiver 18 of the wireless 
communication appliance. In one embodiment, the position signal receiver 44 

15 may include a message receiver 50 operable to receive messages from a 

messaging system, the messages including data representing position signals 
specifying the geographical position of the monitoring unit apparatus 30. 
Effectively, the position signal produced by the wireless network by 
triangulation, may be formatted in a message compatible with the SMS 

20 message format or the GPRS/CDMA 1X, CDPD, Mobitex, or 1XRTT data 

packet format, or any other suitable format, for example, and sent to the 
wireless communication appliance, where position information may be 
extracted from the messages by the processor circuit 28 of the wireless 
communication appliance or the processor circuit 36 of the apparatus 30. 

25 

In embodiments employing the position signal receiver 44, regardless of how 
the position signals are received at the apparatus, the detector 38 is operable 
to cause the proximity signal to indicate the monitoring unit apparatus 30 is in 
proximity to the reference position when the position signals meet a first 
30 position criterion. The detector 38 may be implemented by the processor 

circuit 28 of the wireless communication appliance 16 or by the processor 
circuit 36 of the apparatus 30, or by parts of these circuits or by both. The 
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detector 38 may be configured to determine the first position criterion is met 
when the position signals indicate the monitoring unit apparatus 30 is within a 
first range of the reference position. For example, the detector 38 may be 
configured to cause the proximity signal to indicate the monitoring unit 
apparatus 30 is in proximity to the reference position when the position 
signals indicate the first receiver is within 300 feet (100m) of the reference 
position. The reference position may correspond to the geographical position 
of the home, school or workplace of the incarcerated individual, for example. 

Similarly, the detector 38 may be operable to cause the proximity signal to 
indicate the monitoring unit apparatus 30 is not in proximity to the reference 
position when the position signals meet a second position criterion and the 
detector may be configured to determine the second position criterion is met 
when the position signals indicate the monitoring unit apparatus 30 is within a 
second range of the reference position. For example, the detectdr 38 may be 
configured to cause the proximity signal to indicate the monitoring unit 
apparatus 30 is not in proximity to the reference position when the position 
signals indicate the apparatus is more than 300 feet (100m) from the 
reference position. 

When the monitoring unit apparatus 30 is not in proximity to the reference 
position, as indicated by the proximity signal, in response to the proximity 
signal, the receiver 34 maintains the receive threshold at a relatively high 
value. The receive threshold can be held at a relatively high value because it 
is expected that the incarcerated individual will carry the wireless 
communication appliance with him/her while away from his/her home or 
workplace, where the docking station 40 may be kept, for example. Since the 
incarcerated individual wears the mobile transmitter 12 and the wireless 
communication appliance 16 is carried by the incarcerated individual when 
away from the docking station 40, the mobile transmitter and the receiver 34 
of the apparatus 30 are relatively close to each other and thus, the receiver 
need not be ultra sensitive to the beacon signal. 
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When the monitoring unit apparatus 30 is in proximity to the reference 
position, as indicated by the proximity signal, in response to the proximity 
signal, the receiver 34 decreases its receive threshold to a relatively low 

5 value. If the reference position is the geographical location of the docking 

station, for example, the receive threshold is decreased when the wireless 
communication appliance is in the docking station 40 in the home, school or 
workplace. The decrease in receive threshold permits the incarcerated 
individual wearing the mobile transmitter 12 to move freely within a radius of 

10 the docking station 40 without having to carry the wireless communication 

appliance 16. The wireless communication appliance 16 is thus less 
obtrusive. 

Regardless of the level of the receive threshold, beacon signals having a 
15 signal strength above the receive threshold are received and processed by 

the processor circuit 36 to extract the information pertaining to the 
identification, tamper status and battery level. Such processing may involve 
time-stamping a received beacon signal and storing it for producing signals for 
transmission to the monitoring station 22 through the first transceiver 18 of the 
20 wireless communication appliance 16. In addition, a representation of the 

proximity signal may be included in the signals transmitted to the monitoring 
station 22. The signals transmitted to the monitoring station 22 may include 
signals representing a message such as a message compatible with the SMS 
message format or the GPRS/CDMA 1X, CDPD, Mobitex, or 1XRTT data 
25 packet format, or any other suitable format, for example. The monitoring 

station is thus informed of the status of the mobile transmitter 12. 

When the monitoring unit apparatus 30 is not in proximity to the reference 
position, the receiver 34 may listen for transmissions from the mobile 
30 transmitter 12 having a signal strength associated with a range of about 10-20 

feet. When the monitoring unit apparatus 30 is in proximity to the reference 
position, the receiver 34 may listen for transmissions from the mobile 
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transmitter 12 having a signal strength associated with a range of about 300 
feet. 

Regardless of the range, if the receiver 34 does not receive any transmission 
5 from the mobile transmitter 12 within a specified duration, it may assume that 

the mobile transmitter 12 (and hence the individual wearing the transmitter 
device) is not at the location of the wireless handset. The processing by the 
processor circuit 36 may involve keeping track of the current status, i.e., 
whether the apparatus 30 is within the specified range of the mobile 
10 transmitter 12 in an internal data log. 

The position information as well as status information regarding the mobile 
transmitter 12 identification may be transmitted to the monitoring station 22 
using the wireless telecommunications network. The position information and 
15 status information may be transmitted continuously at specified intervals, or 

alternatively, the processor circuit 36 may periodically store the position 
information in internal data memory, and periodically send all location stored 
points at one time to the monitoring station 22. 

20 Similarly, it may also be possible for the monitoring station 22 to use 

messaging to query the apparatus 30 for its current location as well as the 
status of its matched mobile transmitter 12. An authorized user may also 
make such a query by messaging with a suitable wireless communication 
device from any place that allows wireless communication to be established. 

25 In addition to querying the current location and status from the wireless 

handset device, position and mobile transmitter status data logged in the 
internal memory of the apparatus may be selectively downloaded by 
messaging. 

30 The monitoring station may also send messages to the apparatus to cause it 

to alter its receiver sensitivity, set criteria for determining position conditions, 
configure the receiver 34 for use with different mobile transmitters 12, 
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configure time intervals for transmissions to the monitoring station, download 
alarm events, receive alert or warning messages for annunciation to the 
incarcerated individual, and perform other functions as may be required. 
Such messages may include a message compatible with the SMS message 
format or the GPRS/CDMA 1X, CDPD, Mobitex, or 1XRTT data packet 
format, or any other suitable format, for example. 

It will be appreciated that the apparatus 30 may include a receiver 34 
operable to receive different beacon signals from a plurality of different mobile 
transmitters 12, on a plurality of different channels and that the channels may 
be scanned, for example for active beacon signals. Each signal received on 
each channel may be provided to the processor circuit 36 by multiplexing, for 
example to consider each signal separately. This allows a single wireless 
communication appliance to be used to simultaneously monitor a plurality of 
incarcerated individuals. 

Referring to Figure 3, a signaling apparatus facilitating switching of monitoring 
units in an electronic location monitoring system 100 comprising a mobile 
transmitter 112 operable to transmit to at least one of first and second 
monitoring units 114 and 116 operable to communicate with a monitoring 
station 1 1 8 is shown generally at 1 01 . 

The first monitoring unit 114 includes a first receiver 113 (or transceiver) 
operable to receive signals from the mobile transmitter 112. The first receiver 
113 has a low power mode in which signals are not received from the mobile 
transmitter 112 and a receive mode in which signals are received from the 
mobile transmitter. The first monitoring unit 114 further includes a processor 
circuit 115 for processing signals received by the first receiver 113 to produce 
processed signals and includes a transmitter 117 (or transceiver) operable to 
transmit processed signals to the monitoring station 118. The first monitoring 
unit may be included within a wireless communication appliance 130, for 
example. 
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The second monitoring unit 116 includes a second receiver 119 (or 
transceiver) operable to receive signals from the mobile transmitter 112. The 
second receiver 119 has a non-receive mode in which signals are not 
received from the mobile transmitter 112 and a receive mode in which signals 
are received from the mobile transmitter 112. The second monitoring unit 116 
further includes a processor circuit 121 for processing signals received by the 
second receiver 119 to produce processed signals and includes a transmitter 
123 operable to transmit processed signals to the monitoring station 118. 

The first and second monitoring units 114 and 116 may both be mobile, but it 
is contemplated that the first monitoring unit 114 will be part of a mobile 
wireless communication appliance 130 carried on or by the incarcerated 
individual and thus the beacon signal produced by the mobile transmitter 112 
which is worn by the individual is indicative of the presence of the first 
monitoring unit. This physical relationship is exploited as described below. 
The processor circuit 115 of the first monitoring unit is in communication with 
a processor of the mobile wireless communication appliance which in turn is 
in communication with a wireless transceiver thereof so that the processor 
can communicate with the monitoring station and other devices, such as the 
signaling apparatus 101 . Thus, the wireless transceiver of the mobile wireless 
communication appliance itself may act as the transmitter 117 of the first 
monitoring unit 114. 

The second monitoring unit 116 may be part of a stationary communication 
appliance 132 and the processor circuit 121 and transmitter 123 thereof may 
be operable to communicate with the monitoring station 118 and other 
devices such as the signaling apparatus 101 by a landline or may include a 
transceiver (not shown) to facilitate communications with the monitoring 
station and other devices such as the signaling apparatus 101 by wireless 
methods. 
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The second monitoring unit 116 may be geographically located near a 
docking station 134 or may be part of a docking station operable to recharge 
the mobile wireless communication appliance, as will be described in further 
detail below. 

Referring to Figures 3 and 4, the signaling apparatus 101 includes a detector 
120 operable to produce a proximity signal indicating proximity of the first 
monitoring unit 114 relative to the second monitoring unit 116 and includes 
first and second transmitters 122 and 124. The first transmitter 122 is 
operable to cause the proximity signal to be communicated to the first 
monitoring unit (114) and the processor circuit 115 of the first monitoring unit 
is configured such that, when the proximity signal indicates the first monitoring 
unit is in proximity to the second monitoring unit 116 the first receiver 113 of 
the first monitoring unit is put into a low power mode in which signals are not 
received from the mobile transmitter 112. In general, the entire first monitoring 
unit may be placed in a low power mode. 

When the proximity signal indicates that the first monitoring unit 114 is not in 
proximity to the second monitoring unit 116 the first receiver 113 and more 
generally the entire first monitoring unit, is set into a receive mode so that 
signals from the mobile transmitter 112 are received and processed by the 
first monitoring unit. 

The second transmitter 124 is operable to cause the proximity signal to be 
transmitted to the second monitoring unit 116 and the processor circuit 121 of 
the second monitoring unit is configured such that in response to the proximity 
signal, the second monitoring unit receives and processes signals from the 
mobile transmitter 112 when the proximity signal indicates the first monitoring 
unit 114 is in proximity to the second monitoring unit and ceases receiving 
signals from the mobile transmitter when the proximity signal indicates the first 
monitoring unit is not in proximity to the second monitoring unit. Ceasing 
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reception of signals at the second monitoring unit may involve setting the 
second receiver 119 into a non-receive mode. 

The detector (120) is configured to cause the proximity signal to indicate the 
first monitoring unit 114 is in proximity to the second monitoring unit 116 when 
the first monitoring unit is coupled to a docking port of the docking station. 
Coupling to the docking port of the docking station 134 may involve receiving 
the mobile wireless communication appliance 130 in a receptacle 135 of the 
docking station, plugging the mobile wireless communication appliance 130 
into a pigtail connector of the docking station, or engaging a wireless link such 
as a Bluetooth® link, or infrared link between the docking station and the 
mobile wireless communication appliance. Each of these components may 
act as a docking port to which the first monitoring unit may be coupled. 

Referring to Figures 3 and 4, the detector 120 is configured to produce a 
proximity signal to indicate the first monitoring unit 114 is not in proximity to 
the second monitoring unit 116 when the first monitoring unit is uncoupled 
from the docking station 134. Thus, when the mobile wireless communication 
appliance 130 is away from the docking station 134 the detector 120 causes 
the proximity signal to indicate same and the first transmitter 122 transmits the 
proximity signal to the first monitoring unit 114 causing it to actively receive 
signals from the mobile transmitter 112 and the second transmitter 124 
transmits the proximity signal to the second monitoring unit 116 causing the 
second monitoring unit 116 to ignore signals from the mobile transmitter. 
Thus, when the first monitoring unit 114 is not in proximity to the second 
monitoring unit 116 the first monitoring unit 114 transmits processed signals to 
the monitoring station 118 while the second monitoring unit 116 does not. 

When the mobile wireless communication appliance 130 is in the docking 
station 134 the detector 120 produces the proximity signal to indicate same 
and the first transmitter 122 transmits the proximity signal to the first 
monitoring unit 114 causing it to enter the low power mode in which it does 
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not receive signals from the mobile transmitter 112 and the second transmitter 
124 sends the proximity signal to the second monitoring unit 116 causing it to 
receive and process signals from the mobile transmitter 112. Thus, when the 
first monitoring unit 114 is not in proximity with the second monitoring unit 
116, the second monitoring unit 116 transmits processed signals to the 
monitoring station 118 while the first monitoring unit 114 does not. 

Detecting whether or not the mobile wireless communication appliance 130 is 
coupled to or uncoupled from the docking station 134 may be achieved using 
a docking station detector 136 employing the flag or battery current direction 
methods described above in connection with the embodiment shown in 
Figures 1 and 2, for example, or other detection methods may be employed. 

As an alternative to direct detection of whether or not the mobile wireless 
communication appliance 130 is coupled to or uncoupled from the docking 
station 134, detecting proximity of first and second monitoring units 114 and 
116 may be determined by measuring signal strength of the beacon signal 
received from the mobile transmitter 112, since the mobile transmitter 112 and 
the first monitoring unit are carried by the same incarcerated individual. In 
this embodiment, the detector 120 comprises a signal strength detector 138 
operable to detect signal strength of signals received from the mobile 
transmitter 112 and to produce the proximity signal in response to measured 
signal strength. 

Many off-the-shelf radio frequency receivers have outputs representing a 
signal strength value of a signal received and demodulated from a radio 
frequency source, in addition to a signal output at which a demodulated 
version of the radio frequency signal is produced. Such a radio frequency 
receiver may act as the signal strength detector 138 to produce a signal 
representing signal strength. The signal strength detector 138 may further 
include a processor circuit 140 configured to determine whether or not the 
signal representing signal strength meets a first signal strength criterion. The 
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signal strength detector 138 causes the proximity signal to indicate the first 
monitoring unit 114 is in proximity to the second monitoring unit 116 when 
measured signal strength of the beacon signal from the mobile transmitter 112 
meets the first signal strength criterion. The signal strength detector 138 may 
be configured to determine the first signal strength criterion is met when the 
measured signal strength is above a first signal strength threshold value. 

Similarly, the signal strength detector 138 causes the proximity signal to 
indicate the first monitoring unit 114 is not in proximity to the second 
monitoring unit 116 when measured signal strength of the beacon signal 
meets a second signal strength criterion. The signal strength detector 138 
may determine the second signal strength criterion is met when the measured 
signal strength is below a second signal strength threshold value. The first 
and second signal strength threshold values may be the same or different, or 
may differ over time depending on operating conditions. For example, the first 
and second signal strength threshold values may be set to values that create 
a hysteresis effect, whereby setting the proximity signal to indicate the first 
monitoring unit 114 is in proximity to the second monitoring unit 116 occurs at 
a different signal strength when measured signal strength of the beacon 
signal is increasing as compared to the measured signal strength of the 
beacon signal at which the proximity signal is set to indicate the first 
monitoring unit 114 is not in proximity to the second monitoring unit 116 when 
measured signal strength of the beacon signal is decreasing. 

Thus, while the mobile wireless communication appliance 130 and hence the 
mobile transmitter 112 is sufficiently far away from the docking station 134 the 
signal strength detector 138 detects a relatively weak beacon signal or no 
signal from the mobile transmitter 112 and causes the proximity signal to 
indicate the first monitoring unit 114 is not in proximity to the second 
monitoring unit 116. The first monitoring unit 114 thus receives and 
processes signals from the mobile transmitter and transmits these signals to 
the monitoring station 118. 
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As the mobile wireless communication appliance 130 and hence the mobile 
transmitter 112 is brought nearer the signal strength detector 138, the beacon 
signal strength measured by the detector increases. When the beacon signal 

5 strength meets the first criterion, the signal strength detector 138 causes the 

proximity signal to indicate the first monitoring unit 114 is in proximity to the 
second monitoring unit 116 and the first and second transmitters 122 and 124 
transmit the proximity signal indicating this to the first and second monitoring 
units 114 and 116 respectively. In response, the first monitoring unit 114 

10 enters its low power mode and the second monitoring unit 116 begins 

receiving and processing the signals received from the mobile transmitter 112 
and transmits the processed signals to the monitoring station 118. Thus, the 
second monitoring unit 116 "takes over" receiving and processing from the 
first monitoring unit 114 when the first monitoring unit is brought into proximity 

15 with the second monitoring unit. 

As a further alternative to detecting the presence of the mobile wireless 
communication appliance in the docking station, and to measuring signal 
strength, the detector 120 may include a position signal receiver 144 operable 
20 to receive position signals representing a geographical position of the first 

monitoring unit (114), and the detector 120 produces the proximity signal in 
response to the position signals. The position signal receiver 144 may be of a 
type that comprises a global positioning system (GPS) signal receiver 146, or 
a Long Range Radio Navigation (LORAN) receiver 148, for example. 
25 Alternatively, the position signal receiver 144 may include a processor circuit 

150, which may communicate with an interface 152 to the wireless network or 

public switched telephone network. The position signal receiver 144 may 
further include a message receiver 154 operable to receive messages from a 

messaging system, the messages including data representing position signals 
30 specifying the geographical position of the first monitoring unit 114. 

Effectively, a position signal produced by the wireless network by 

triangulation, may be formatted by the wireless network in a message 
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compatible with the SMS message format or the GPRS/CDMA 1X, CDPD, 
Mobitex, or 1XRTT data packet format, or any other suitable format, for 
example. 

In an embodiment employing the position signal receiver 144, regardless of 
how the position signals are received at the apparatus, the detector 120 is 
operable to cause the proximity signal to indicate the first monitoring unit 114 
is in proximity to the reference position when the position signals meet a first 
position criterion. The detector 120 may be configured to determine the first 
position criterion is met when the position signals indicate the first monitoring 
unit 114 is within a first range of the reference position. For example, the 
detector 120 may be configured to cause the proximity signal to indicate the 
apparatus 30 is in proximity to the reference position when the position 
signals indicate the apparatus is within 300 feet (100m) of the reference 
position. The reference position may correspond to the geographical position 
of the second monitoring unit 116. 

Similarly, the detector 120 may be operable to cause the proximity signal to 
indicate the first monitoring unit 114 is not in proximity to the reference 
position when the position signals meet a second position criterion and the 
detector may be configured to determine the second position criterion is met 
when the position signals indicate the first monitoring unit 114 is within a 
second range of the reference position. For example, the detector 120 may 
be configured to cause the proximity signal to indicate the first monitoring unit 
is not in proximity to the reference position when the position signals indicate 
the first monitoring unit is more than 300 feet (100m) from the reference 
position. 

Regardless of how the proximity signal is produced, in one embodiment, the 
first transmitter 122 is operable to transmit a message representing the 
proximity signal to the first monitoring unit 114. To facilitate this, in one 
embodiment, the first transmitter 122 includes a messaging service interface 
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156 operable to transmit a message to the first monitoring unit 114 through a 
messaging service. The messaging service interface 156 may be operable to 
transmit a message compatible with the SMS message format or the 
GPRS/CDMA 1X, CDPD, Mobitex, or 1XRTT data packet format, or any other 
5 suitable format, for example. 

Similarly, in one embodiment the second transmitter 124 may be operable to 
transmit a message representing the proximity signal to the second 
monitoring unit and the second transmitter may include a messaging service 
10 interface 158 operable to transmit a message to the second monitoring unit 

through a messaging service which may be the same or a different messaging 
service used by the first transmitter. 

Referring to Figure 5, in one embodiment the signaling apparatus shown in 
15 Figure 4, and the monitoring unit 114 shown in Figure 3 may be housed in a 

common housing such as a modular battery unit 162 of the mobile wireless 
communication appliance 130. In this embodiment, the modular battery unit 
162 includes a battery 161 operable to supply power to the mobile wireless 
communication appliance 130 and includes a bus interface 164 in 
20 communication with a processor circuit 160 of the wireless communication 

appliance. The signaling apparatus 101 described above is partly 
implemented by a processor circuit 168 operable to implement the first and 
second transmitters 122 and 124 and includes the detector 120. The detector 
120 may include any or a combination of the docking station detector 136, the 
25 signal strength detector 138 or the position signal receiver 144. The 

processor circuit 168 may implement the processor circuit 115 of the first 
monitoring unit 114 and may be connected to the first receiver 113 which is 
also housed in the modular battery unit 162. Simple modifications that would 
be apparent to those in the art may be made to a program controlling the 
30 wireless communication appliance processor circuit 160 to facilitate 

communication between the processor circuit 168 and the processor circuit 
160 of the wireless communication appliance to permit a radio transceiver 163 
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of the wireless communication appliance to be used to transmit signals 
produced by the processor circuit 168 to the monitoring station 118 in 
response to the beacon signal. 

As will be appreciated the proximity signal may be produced by a variety of 
methods as described above. The proximity signal is transmitted directly to 
the first receiver 113 to directly control it to place it in the receive mode or the 
low power mode, depending on the state of the proximity signal. The 
processor circuit 168 acting in its capacity as the second transmitter 124, also 
transmits a message representing the proximity signal to the wireless 
communication appliance processor circuit 160 which causes the radio 
transceiver 163 to transmit the message via any suitable messaging format 
such as those described above to the second monitoring unit 116 shown in 
Figure 3. In response the receiver 119 of the second monitoring unit 116, is 
placed in a receive mode or a non-receive mode depending on the state of 
the proximity signal. 

Referring to Figure 6, in another embodiment, the signaling apparatus 101 is 
housed in the docking station 134, in addition to the second monitoring unit 
116. The detector 120 of the signaling apparatus 101 is in communication 
with the processor circuit 121 and may include the docking station detector 
136, the signal strength detector 138 or the position signal receiver 144 
described above. The processor circuit 121 itself may perform some of the 
functions of the detector 120 including determining whether criteria are met 
and producing the proximity signal accordingly, as described above. The 
geographical position of the docking station 134 may be taken as the 
reference position in setting the criteria for setting the proximity signal active 
in response to the position signals, for example. 

In addition the processor circuit 121 is configured to implement the first and 
second transmitters 122 and 124 whereby the first transmitter includes a 
message service interface 156 to facilitate transmitting a message via the 
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transmitter 123 to the first monitoring unit 114, the message representing the 
proximity signal, for controlling the first receiver 113 of the first monitoring unit 
114. In addition, the processor circuit 121 is configured to directly control the 
second receiver 119 to transmit the proximity signal thereto to cause it to 
enter the receive mode or non-receive mode, as appropriate, in response to 
the proximity signal and thus acts as the second transmitter 124. The 
message may be in any of the formats described above, for example. 

When the proximity signal is set active to indicate the first monitoring unit 114 
is in proximity to the second monitoring unit in response to whichever detector 
type is used, the processor circuit 121 sends a signal to the second receiver 
119 causing it to enter its receive mode and causes a message to be sent to 
the first monitoring unit 114 using the transmitter 123, to cause the first 
receiver 113 of the first monitoring unit 114 to enter the low power mode. 
When the proximity signal is set inactive to indicate the first monitoring unit 
114 is not in proximity to the second monitoring unit 116, the processor circuit 
121 sends a signal to the second receiver 119 causing it to enter its non- 
receive mode and causes a message to be sent to the first monitoring unit to 
place the first receiver 113 thereof into the receive mode. In this way the 
second receiver 119 in the docking station receives the beacon signal from 
the mobile transmitter 112 when the first monitoring unit 114 is in proximity to 
the second monitoring unit 116 and the first receiver 113 in the first monitoring 
unit receives the beacon signal from the mobile transmitter when the first 
monitoring unit is not in proximity to the second monitoring unit. 

While specific embodiments of the invention have been described and 
illustrated, such embodiments should be considered illustrative of the 
invention only and not as limiting the invention as construed in accordance 
with the accompanying claims. 



